Differences in the effects of Na+-H+ exchange inhibitors on cardiac function and apoptosis in guinea-pig ischemia-reperfused hearts.
The protective effects of the Na+-H+ exchange (NHE) inhibitors SM-198110 (2-[[(aminoiminomethyl) amino] carbonyl]-4-chloro-1H-indole-1-propanesulfonic acid monohydrate) and SM-197378 (N-(aminoiminomethyl)-1-methyl-7-(sulfooxy)-4-(trifluoromethyl)-1H-indole-2-carboxamide monohydrate) were investigated in perfused Langendorff guinea-pig hearts subjected to ischemia (40 min) and reperfusion (40 min). The recovery of left ventricular developed pressure (LVDP) from ischemia by reperfusion was 39.0% in the control, while in the hearts pretreated with SM-198110 or SM-197378 (10(-7) M), it was about 100%. The ATP level, monitored simultaneously by (31)P-nuclear magnetic resonance spectrometry, was already higher than the control value at the end of the ischemic period, and the elevation in Na+ or Ca2+ fluorometric signals induced during ischemia was suppressed. In post-treated hearts, the LVDP recovery rate was significantly higher with SM-198110 than with SM-197378. By in vitro electron paramagnetic resonance spectrometry, SM-197378 was found to directly quench the active oxygen radical, whereas SM-198110 had no effect. Numbers of apoptotic cardiomyocytes after ischemia (1 h) followed by reperfusion (5 h) were significantly lower in SM-197378-treated than in SM-198110-treated hearts, consistent with the level of activity of caspase-3. These results suggest that the antioxidant effects of NHE inhibitors have an important role in apoptosis during ischemia-reperfusion, but apoptosis is not a major manifestation of cardiac function during postischemic recovery, and that NHE-sensitive mechanisms of reperfusion injury promote both necrotic and apoptotic processes death.